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(54) PERIODONTAL POCKET ELASTASE MEASURING REAGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simply, accurately measure an elastase originated by granulocyte in a 
periodontal pocket collecting sample in a short time, by using a periodontal pocket content diluent liquid 
and granulocytic elastase measuring reagent. 

SOLUTION: Since white blood cell or particularly granulocyte is early wetted to a gingival inner edge of 
. a periodontal pocket prior to a periodontal change, a diagnosis of a periodontal disease can be rapidly 
and objectively diagnosed by measuring an elastase originated by the granulocyte. That is, a 
pediodontal pocket content diluent liquid and granylocytic elastase measuring reagent are used. 
Gingival groove liquid as a measuring sample, periodontal pocket plaque or the like as a measuring 
sample is collected by a manual scaler or the like, dissolved, suspended and diluted with diluent liquid. 
The dilutent liquid is buffer composition and contains, for example, phosphoric acid, tris-hydrochloric 
acid or the like. As an immulonogical measuring method of the elastase originated by the granulocyte, a 
particle slide aggregation method, particle turbidimetric method, a solid-phase immunological marker 
antibody analysis method, an immunochromatography or the like is used. 
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Machine Translation of Reference 1 (JP 2000-39435) 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2/*** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] A periodontal-pocket elastase measuring reagent which consists of a 
periodontal-pocket content diluent and a granulocyte elastase measuring 
reagent. 

[Claim 2] The periodontal-pocket elastase measuring reagent according to 
claim 1, wherein the periodontal-pocket content is gingival crevice fluid, a 
periodontal leaching solution, or a periodontal-pocket part plaque. 
[Claim 3] The periodontal-pocket elastase measuring reagent according to 
claim 1, wherein the periodontal pocket content diluent contains at least any one 
of a hemolytic agent and alphal-plasmin inhibitor. 

[Claim 4] The periodontal-pocket elastase measuring reagent according to 
claim 3, wherein the hemolytic agent is a surfactant. 

[Claim 5] The periodontal-pocket elastase measuring reagent according to 
claim 1, wherein an anti-elastase antibody sensitized particle is used as the 
granulocyte elastase measuring reagent 

[Claim 6] The periodontal-pocket elastase measuring reagent according to 
claim 5, wherein a carrier particle of the anti-elastase antibody sensitized particle 
is a bacterial cell, a metallic colloid particle, a latex particle, or a synthetic 
particle. 

[Claim 7] The periodontal pocket elastase measuring reagent according to 
claim 5, wherein the granulocyte elastase measuring reagent is a visual slide 
agglutination judging reagent or a reagent of a particle agglutination turbidimetric 
assay. 

[Claim 8] The periodontal-pocket elastase measuring reagent according to 
claim 1, wherein an immobilized anti-elastase antibody and a labeled 
anti-elastase antibody are used as the granulocyte elastase measuring reagent 
[Claim 9] The periodontal-pocket elastase measuring reagent according to 
claim 5 or 8, wherein the anti-elastase antibody is a polyclonal antibody, or one 
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kind or two kinds or more of monoclonal antibodies. 

[Claim 10] The periodontal-pocket elastase measuring reagent according to 
claim 8 f wherein the label is an enzyme. 

[Claim 11] The periodontal-pocket elastase measuring reagent according to 
claim 1, wherein the granulocyte elastase measuring reagent is an 
immuno-chromato elastase measuring reagent. 

[Claim 12] The periodontal-pocket elastase measuring reagent according to 
claim 11, which comprises a sample addition part, a particle-labeling 
anti-elastase antibody containing part, a detection part, and an absorption part in 
a chromatograph medium in the deployment move direction. 
[Claim 13] The periodontal-pocket elastase measuring reagent according to 
claim 12, wherein the particle-labeling anti-elastase antibody is an anti-elastase 
antibody sensitized coloring particle, a liposome containing an anti-elastase 
antibody sensitized coloring particle, or a metallic colloid particle-labeling 
anti-elastase antibody. 

[Claim 14] The periodontal-pocket elastase measuring reagent according to 
claim 12, wherein the detection part comprises one or two or more of 
anti-elastase antibody-immobilized parts. 

[Claim 15] The periodontal-pocket elastase measuring reagent according to 
claim 13 or 14, wherein the labeled anti-elastase antibody is an anti-elastase 
monoclonal antibody, and the immobilized anti-elastase antibody is another 
anti-elastase monoclonal antibody or an anti-elastase polyclonal antibody. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is directed to a periodontal-pocket 
elastase measuring reagent useful for the early diagnosis of a periodontal 
disease such as periodontoclasia. 
[0002] 

[Description of the Prior Art] Not less than 75% of adults have fallen ill, 
periodontoclasia is raised to a kind of a folk disease, and importance is attached 
to the prevention and a therapy. 

[0003] Although there are 28 gear teeth by 20 and adult by a child, a dental 
root is firmly held via the periodontium of the shape of a tough muscle, and the 
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healthy gear tooth is protected by the alveolar bone of the bone of a jaw by the 
gum in the outside. 

[0004] The plaque which accumulated in the periodontal pocket serves as a 
dental calculus, and it becomes a cause of a cavity or inflammation, the narrow 
portion which a gear tooth joins to the gum is called periodontal pocket, it is 
infected with periodontopathic bacteria and festers, and it will become 
periodontoclasia if it advance[ chronicity and ]-izes. 
[0005] If the periodontium is infected with periodontopathic bacteria, 
granulocytes, such as neutrophil leucocyte, tend to gather by permeation of 
leucocytes, and tend to stop infection, but. If suitable treatment and a therapy 
are neglected, a gum crevicular epithelium will be destroyed gradually, the 
epithelial attachment with a gear tooth shifts in the direction of the root tip, as a 
result, the periodontal pocket becomes deep, and what is called c ecum is 
formed. 

[0006] Although based also on condition, an early checkup and early treatment 
are the most important for which therapeutic method is used by there being 
various therapeutic methods else [, such as removal of dental calculus, radical 
plane lubrication washing, drug pasting, and disinfection, ], such as a surgical 
operation of a gingivectomy, gum exfoliation curettage, etc., in the therapy of the 
above-mentioned morbid periodontal pocket anyway, and it is effective. 
[0007] Measurement of the gingival index according to macroscopic 
observation of dentist in the diagnosing method of periodontosis, There are 
measurement of the degree of alveolar bone absorption by the method and 
roentgenography which measure the periodontal-pocket temperature by the 
measuring needle which has measurement of the depth of the periodontal 
pocket by a periodontal probe and a thermo-sensitive device, measurement of 
periodontopathic bacteria, etc. 
[0008] 

[Problem to be solved by the invention] However, there are problems, like that 
dentist's judging standard has individual difference, that measurement takes a 
long time, diagnostic cost's being high, and the inflammation part of 
periodontosis cannot make a judgment of an activity period or a resting phase 
easily in these methods. 
[0009] 

[Means for solving problem] This invention person etc. ~ periodontosis — by 
preceding strangely and measuring the elastase of granulocyte origin paying 
attention to leucocytes, especially granulocyte permeating the gum common-law 
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marriage part of the periodontal pocket at an early stage, it could come to 
diagnose periodontosis promptly and objective, and this invention was 
completed. That is, this invention starts the periodontal-pocket elastase 
measuring reagent consisting of a periodontal-pocket contents diluent and a 
granulocyte elastase measuring reagent. 

[0010] Gingival crevice fluid, a periodontal leaching solution, a 
periodontal-pocket part plaque, etc. can be used as a test portion, and these are 
extracted, for example by hand scaler etc., and are dissolved, suspended and 
diluted with a diluent. 

[001 1] It is a thing of buffer solution composition usually used, and diluents are 
phosphoric acid, tris-chloride, the glycine NaOH, etc., for example, they contain 
pH 7-9 and 0.15MNaCI, and can add proteins, such as BSA of 0.05 - 0.5(w/v)%, 
and casein. 

[0012] As a leucocyte ingredient which permeates periodontium, 45 to 65% of 
neutrophil leukocyte, 0 to 5% of eosinophil leukocyte, 0 to 0.5% of basophil 
leukocyte, 3 to 10% of monocyte and 20 to 40% of a lymphocyte existed, 
neutrophil leukocyte, eosinophil leukocyte and basophil leukocyte which have 
granulation in intracellular are called as granulocyte. Therefore, although 
granulocyte occupies 45 to 70% of leucocytes and contains a lot of enzymes in 
intracellular, it has powerful proteolytic enzyme activity, and since there is also 
much content, especially the elastase can judge a damage degree of 
periodontium from elastase concentration. 

[0013] Although granulocyte carries out phagocytosis of the periodontopathic 
bacteria etc., repeats enzyme treatment, such as elastase, and performs it within 
a vacuole, also itself it dies soon and cell content leaks it. If this becomes 
abundant, it will become pus, but in an early stage, it flows into gingival crevice 
fluid and a periodontal leaching solution. Granulocyte is activated in response to 
a stimulus of complement, an antigen-antibody complex, endotoxin, cytokine, 
etc., and emits a granulation ingredient. Neutral protease and active oxygen 
have destruction and a germicidal action to a foreign matter among those 
granulation ingredients, granulocyte elastase is contained in large quantities in 
neutral protease emitted, and its enzyme activity is strong. 
[0014] In order substrate specificity of granulocyte elastase is low and to 
disassemble easily almost all living body composition proteins, such as elastin, 
collagen, proteoglycan, and fibronectin, By inhibitor, such as an alphal-plasmin 
inhibitor and alpha 2-macroglobulin, it is controlled so that the elastase activity 
more than needed is not demonstrated. On the other hand, although said active 
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oxygen has a germicidal action powerful in itself, it also has the work which 
inactivates these inhibitor and makes granulocyte elastase activity maintain. 
Thereby, a powerful phylaxis function is exhibited in the circumference of the 
activated granulocyte, and the range limited extremely. 
[0015] In order to make measurable elastase in the granulocyte which 
permeated the periodontium and was mixed in gingival crevice fluid etc., with a 
hemolyzing agent, granulocyte is hemolyzed, it destroys, and contents are made 
to emit. As a hemolyzing agent, there are a dodecyl trimethylammonium star's 
picture, dodecyl trimethylammonium chloride, saponin, lecithin, cholic acid, 
sodium dodecyl sulfate, polyoxyethylene octylphenyl ether, polyoxyethylene 
sorbitol ester, etc. the concentration of a hemolyzing agent - 0.001 -5(W/V)% it 
uses as solution of 0.05 - 1(W/V)% preferably. It is good also by the method of 
using other general hemolysis means, for example, an ultrasonic wave etc. 
[0016] The elastase of granulocyte origin is the molecular weight 29500, and 
all over plasma and body tissue, it combines with inhibitor, such as an 
alphal-plasmin inhibitor and alpha 2-macroglobulin, promptly, and is inactivated. 
The rate of an abundance ratio of an elastase alphal-plasmin inhibitor complex 
and an elastase alpha 2-macroglobulin complex is 9:1 , and most is a complex 
with an alphal-plasmin inhibitor. Since an alphal-plasmin inhibitor is the 
molecular weight 51000 and the molecular weight of an elastase alphal-plasmin 
inhibitor complex is set to 80500, in order to measure a fixed quantity of 
granulocyte elastase, it is desirable to fix the molecular weight of a measuring 
object. 

[0017] Therefore, it is good in said diluent to add an alphal-plasmin inhibitor. 
What is necessary is just to do 0.05-2(v/V)% addition of such animal plasma, 
since the alphal-plasmin inhibitor is contained so much in animal plasma, such 
as a rabbit, a sheep, a goat, a cow, and a horse. Since the wall surface of 
glassware is easy to adsorb, granulocyte elastase needs to use a plastic 
container as a container for dilution. 

[0018] It is desirable to be based on an immunological technique from a point 
of singularity and the accuracy of measurement as a means to measure the 
elastase of granulocyte origin. The antibody to elastase may refine elastase by a 
publicly known method, or the polyclonal antibody produced by carrying out 
immunity to a rabbit, a goat, a guinea pig, a fowl, etc. may be used for it using 
commercial neutrophil leucocyte origin refining elastase. the anti-elastase 
monoclonal antibody produced from the hybridoma produced by carrying out the 
cell fusion of the anti-elastase antibody-positive splenic cells and the myeloma 
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cell of a mouse which are produced by carrying out immunity to a mouse by a 
polyethylene glycol - one kind or two or more kinds may be used, combining. 
Which antibody of a polyclonal antibody and a monoclonal antibody of a private 
preparation or a commercial item is usable. 

[0019] As immunoassay, an anti-elastase antibody A latex particle, metallic 
colloid particles, A particle slide agglutination method or a particle turbidimetric > 
assay method insolubilized and used for carrier particles, such as a liposome, A 
solid phase-ized antibody and an enzyme which insolubilized an anti-elastase 
antibody in a well or a bead of a flat bottom, The immuno chromatography 
methods, such as solid phase immunity labelled antibody analysis methods 
using a labelled antibody which combined markers, such as a 
chemiluminescence substance, a fluorescent substance, and a radioactive 
material, with an anti-elastase antibody, such as enzyme immunoassay, a 
chemiluminescence-analysis method, fluoroimmunoassay, and 
radioimmunoassay, can be used. 

[0020] By a particle slide agglutination method using latex, as carrier particles, 
for example, 3 micrometers or less, As a method of insolubilizing said 
anti-elastase antibody, using a 0.2-1 .0-micrometer latex particle preferably, A 
general physical adsorption process or a chemical bond method with a 
water-soluble carbodiimide or a bifunctional reagent is used, and F(ab')2 
antibody fragment which removed Fc portion of an anti-elastase antibody by 
pepsin digestion if needed can also be used. Since an aggregate will be formed 
of an antigen-antibody reaction of elastase and anti-elastase if an elastase 
content sample and an anti-elastase antibody sensitization latex test solution are 
mixed on a sliding plate, existence of condensation is checked by viewing and 
existence of elastase is judged in a test portion. 

[0021] In a particle turbidimetric assay method using latex, 1 .6 micrometers or 
less of anti-elastase antibodies can be preferably insolubilized by the same 
method as the above using a 0.05-0.5-micrometer latex particle as carrier 
particles. It measures with an automatic analyzer or a latex condensation 
measuring device, and although a measured wavelength is based also on 
particle diameter of latex, it is 550-800 nm preferably 500-950 nm. 
[0022] A solid phase-ized antibody which insolubilized an anti-elastase 
antibody as an example of enzyme immunoassay in a well or a bead of 96 holes 
for microtiters, or a flat bottom tray of an assembled die, Enzymes, such as 
peroxidase and alkaline phosphatase, using a sign anti-elastase antibody 
combined with anti-elastase by the sandwiches EIA method. Form a complex 
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proportional to the amount of elastases in a test portion, and the amount of 
enzymes in this complex, In the case of peroxidase, it uses as a substrate 
combining hydrogen peroxide and an alt.phenylenediamine, and it is made to 
color in the case of alkaline phosphatase, using 4-nitrophenyl phosphoric acid 
respectively as a substrate, and it is measured optically. 
[0023] To a chromatograph medium, a sample addition part, a particle sign 
anti-elastase antibody content part, a primary detecting element, and an 
absorption part are provided in the deployment move direction one by one, and 
an immuno chromatography measuring reagent constitutes them. 
[0024] The granulocyte elastase alphal-plasmin inhibitor complex in the 
dilution sample which diluted the periodontal-pocket contents as quality of a 
detected material as a chromatograph medium, What is necessary is just a raw 
material of the porosity which synchronizes and can carry out deployment 
movement in the direction of a primary detecting element while the particle sign 
anti-elastase antibody impregnated by the particle labelled antibody content part 
carries out an antigen-antibody reaction, and construction material is chosen by 
the method of solid-phase-izing an anti-elastase antibody to a primary detecting 
element. For example, when using an anti-elastase antibody as a solid 
phase-ized antibody, fixing directly, it is desirable from a porous nitrocellulose 
membrane and an activation nylon membrane being easy for combination and 
solid-phase-izing of an antibody. When carrying out indirect immobilization of the 
anti-elastase antibody at a chromatograph medium and using it for carrier 
particles, such as latex, as adsorption or antibody solid phase-ized latex which 
carried out the chemical bond, The glass fiber of the aperture which bars 
deployment movement of antibody solid phase-ized latex, textile fabrics, a 
nonwoven fabric, etc. are used, and especially borosilicate glass fiber is 
preferred. 

[0025] This chromatograph medium may constitute the whole from same 
porosity raw material, it may arrange the optimal raw material for every Type, 
such as a sample addition part, a particle sign anti-elastase antibody content 
part, a primary detecting element, and an absorption part, and it may constitute it 
so that deployment movement can be carried out continuously. [0026] A 
sample addition part is provided in the end side of a chromatograph medium, 
and, subsequently forms a particle sign anti-elastase antibody content part, as a 
particle labelled antibody — an anti-elastase antibody - coloring latex, a pigment 
content liposome, and metallic colloid particles adsorption — or it is good to 
carry out a chemical bond, and to amplify and visualize a reaction. The existence 
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of the color of a particle labelled antibody is a relative thing with the color of a 
chromatograph medium, when a chromatograph medium is white, the colored 
nature of a labelled antibody is visualization judging top necessity, but a white 
particle labelled antibody can also be used by dyeing the chromatograph 
medium in the black or comparatively deep color. Although which antibody of a 
monoclonal antibody and a polyclonal antibody of the anti-elastase antibody for 
particle labelled antibodies is usable, Since the condensation of the 
antigen-antibody reaction connectives of elastase and a particle labelled 
antibody with the more nearly secondary monoclonal antibody does not take 
place, even if detection sensitivity is high and high-concentration elastase exists, 
deployment movement in a chromatograph medium is attained and a detection 
density range becomes large. 

[0027] This particle sign anti-elastase antibody adds a protein ingredient, sugar, 
a surface-active agent, etc., and makes impregnate them, dries and saves them 
to a chromatograph medium so that deployment movement of the inside of a 
chromatograph medium can be carried out. 

[0028] Next, when using a nitrocellulose membrane, an activation nylon 
membrane, etc. as a chromatograph medium, a primary detecting element. An 
anti-elastase antibody solution is spotted, or an anti-elastase antibody solution is 
applied crosswise [ of this chromatograph medium ] by a width of 1-2 mm, and 
also a several millimeters interval may be set to the deployment move direction 
downstream of a particle sign anti-elastase antibody content part, and may be 
applied to it two or more. Active parts other than the portion which 
solid-phase-ized the anti-elastase antibody are blocked with protein, such as 
BSA and casein, in advance of formation of a particle sign anti-elastase antibody 
content part, and prevent the nonspecific reaction. In using glass fiber as a 
chromatograph medium, Anti-elastase antibody sensitization latex may be 
similarly impregnated to the deployment move direction downstream of a particle 
sign anti-elastase antibody content part, it may apply and impregnate by a width 
of 1-2 mm crosswise [ of this chromatograph medium ], and also a several 
millimeters interval may be set, and two or more may be formed. Any of a 
polyclonal antibody and a monoclonal antibody may be sufficient as the 
anti-elastase antibody for these primary detecting element formation. 
[0029] In order to promote deployment movement in an elastase 
alphal-plasmin inhibitor complex which is quality of a detected material, or a 
chromatograph medium of a particle labelled antibody, an absorption part carries 
out contact arrangement of a filter paper, textile fabrics, a nonwoven fabric, the 
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water absorption pad, etc., and forms a water absorption part in the deployment 

move direction downstream of a primary detecting element. 

[0030] 

[Function] 0.3 ml of diluent which is prepared by adding 0.5(V/V)% of sheep 
plasma and 0.01(V/V)% of dodecyltrimethylammonium bromide to 0.1 5M NaCI - 
20mM phosphate buffer solution (pH 8.5), are taken to a container. The 
periodontal-pocket contents extracted by hand scaler are added to the container 
and agitated, and then dissolved and diluted. If leucocytes exist in 
periodontal-pocket contents, the contents in leucocytes will be emitted by the 
hemolysis action of the surfactant. If granulocytes such as neutrophil leucocyte 
exist in leucocytes, enzymes such as elastase will elute from the granulation in 
such granulocytes. 

[0031] 7 micro liter of this periodontal-pocket contents dilution sample is taken 
to a slide reaction plate, and 100micro liter of 0.1 (WA/)%BSA-0.15MNaCI-0.1M 
glycine NaOH (pH 8.5) (glycine buffer solution for a reaction) is added, and it is 
agitated uniformly. Subsequently, if rotation rocking of 50 micro liter, in addition 
the slide reaction plate is carried out for an anti-elastase antibody sensitization 
latex test solution, the elastase in a dilution sample and an anti-elastase 
antibody sensitization latex test solution form an aggregate by an 
antigen-antibody reaction, and the existence of condensation can be judged by 
viewing in about 2 minutes. When condensation is accepted, it means that 
existence of granulocyte elastase becomes clear and granulation was emitted 
from the granulocyte which granulocyte existed in periodontal-pocket contents, 
or permeated the periodontium, and is judged as a periodontosis positivity. 
When condensation is not accepted, it is denied and existence of granulocyte 
elastase is judged to be periodontosis negativity. 

[0032] If said periodontal-pocket elastase contents diluent 5mul is added and 
agitated at said glycine buffer solution 200mul for a reaction and anti-elastase 
antibody sensitization latex test solution 40mul is subsequently added and 
agitated when measuring with a latex turbidimetric assay method, The 
anti-elastase antibody by which sensitization was carried out to the elastase in a 
dilution sample and anti-elastase antibody sensitization latex carries out an 
antigen-antibody reaction, and antibody sensitization latex condenses according 
to elastase concentration. Absorption difference is calculated by measuring an 
absorbance for an antibody sensitization latex test solution with a proper 
measured wavelength, for example, 660 nm, after addition / churning, and also 
measuring an absorbance with an identical wavelength in several minutes. 
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[0033] The reference solution of elastase is beforehand measured by the same 
operation, the standard curve is created, and the elastase concentration in said 
dilution sample is calculated by this standard curve. 

[0034] In the case of a solid phase immunity labelled antibody analysis method, 
the constant rate of said dilution sample is added to the well which adsorbed the 
mouse anti-elastase monoclonal antibody, Carry out a first order reaction at a 
room temperature for 30 minutes, and, subsequently a peroxidase-labeling 
anti-elastase polyclonal antibody is added, A second order reaction is carried out 
at a room temperature for 30 minutes, the substrate solution which consists of 
an alt.phenylenediamine and hydrogen peroxide after washing with a penetrant 
remover is added, after-reaction 2M sulfuric acid is added for 15 minutes at a 
room temperature, a reaction is suspended, and the absorbance of 490 nm is 
measured using an immuno leader. 

[0035] Measurement of a reference solution is also performed by the same 
operation as the above, a standard curve is created, and the elastase 
concentration in a dilution sample is calculated like the case of the 
above-mentioned latex turbidimetric assay method below. 
[0036] In the case of an immuno chromatography reagent, periodontal-pocket 
contents are diluted with the same operation as the above, and it inserts the 
sample addition part of a chromatograph medium in this dilution container. The 
elastase in a dilution sample arrives at an upside primary detecting element 
further, causing the anti-elastase antibody and antigen-antibody reaction by 
which carried out deployment movement of the inside of a chromatograph 
medium by capillarity, and reached the particle sign anti-elastase antibody 
content part, for example, the sign was carried out by the red colored latex 
particle etc. Since the anti-elastase antibody is solid-phase-ized by the 
chromatograph medium in this primary detecting element, the antigen antibody 
complex of the reaching elastase and the red latex sign anti-elastase antibody, 
An antigen-antibody reaction is carried out to a solid phase-ized anti-elastase 
antibody, it combines with a solid phase-ized anti-elastase antibody, and the 
anti-elastase antibody solid phase-ized part of this primary detecting element 
colors it red. With the passage of time, an excessive particle labelled antibody 
carries out deployment movement in the upper part, it is absorbed by the 
absorption part, and a red coloring band remains only in said primary detecting 
element. Thereby, existence of elastase is checked in a dilution sample and it is 
judged as those of granulocyte with permeation by the gear-tooth periphery. 
[0037] By forming the band of the solid phase-ized anti-elastase antibody in 
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said primary detecting element three, when there are many amounts of 
elastases in a dilution sample, it colors one by one from the band of the solid 
phase-ized anti-elastase antibody of the downstream with deployment 
movement, and 2 or three coloring bands are revealed in proportion to the 
amount of elastases. Therefore, the amount of elastases is proportional to the 
number of the colored band, and the grade of permeation of the granulocyte of a 
gear-tooth periphery can also be judged. 
[0038] 

[Working example] Example 1 

Physical adsorption of the sheep anti-elastase antibody (binding site company) 
was carried out to the polystyrene latex particle with a particle diameter of 0,2 
micrometer with the conventional method, and sensitization was carried out to it. 
It floated with the 0.2M glycine NaCI buffer solution (pH 7.2) (it is considered as 
BSA-GSB below) which contains BSA 0.1%, and the anti-elastase antibody 
sensitization latex test solution was obtained. 

[0039] The sheep plasma of 0.5(V/V)% and the dodecyl trimethylammonium 
star's picture of 0.01 (V/V)% are added to the 0.1(WA/)%BSA-0.15MNaCI-0.1 M 
glycine NaOH (pH 8.5) (glycine buffer solution for a reaction), and a diluent is 
prepared. 10 micro liter of the reference solution dilution sequence which is 
prepared by diluting neutrophil leucocyte origin elastase (Cosmobio) with said 
diluent, is added to an optical reaction vessel, and 200 micro liter of the glycine 
buffer solution for a reaction is added and stirred. Subsequently, 40 micro liter of 
said anti-elastase antibody sensitization latex test solution is added and stirred, 
the absorbance is measured on the wavelength of 660 nm at the time of 1 
minute after a reaction start, and 5 minutes after a reaction start, calculate 
absorption difference, and the relation between each concentration of a 
reference solution and each absorption difference is plotted, and standard curve 
was created as shown in Fig.1 by using a three-dimensional log - logit formula. 
[0040] Said 0.3 ml of diluents are taken to a well of an assembled-die microtiter 
tray, respectively, it adds, and periodontal-pocket contents extracted by hand 
scaler to this are agitated and diluted [ dissolve and ]. When there are two or 
more parts whose periodontosis is doubted, a tip of said scaler is wiped with 
absorbent cotton, and one by one, from another periodontal pocket, contents are 
extracted, and it dissolves and dilutes in a similar manner. If leucocytes exist in 
periodontal-pocket contents, contents in leucocytes will be emitted by hemolysis 
of a surface-active agent. If granulocytes, such as neutrophil leucocyte, exist in 
leucocytes, enzymes, such as elastase, will elute from granulation in such 
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granulocytes. 

[0041] Each periodontal-pocket contents dilution sample was measured by the 
same operation as said reference solution, and it asked for elastase 
concentration by calculation by said standard curve from absorption difference of 
1 minute at 660 nm of each dilution sample, and 5 minutes. 
[0042] Example 2 

Mouse anti-elastase monoclonal antibody (the Organon tecnica company) — a 
flat bottom microtiter tray — each — it adsorbed and fixed to a well, it blocked with 
an after-washing BSA solution, and a solid phase-ized antibody tray was 
prepared. The sign of the horseradish peroxidase was carried out to an 
anti-elastase polyclonal antibody (binding site company) with a conventional 
method. 

[0043] 3 micro liter of dilution samples I of said Embodiment 1 were added to a 
well of a flat bottom microtiter tray which insolubilized said elastase monoclonal 
antibody, the 100 micro liter addition of PBS containing 0.1(W/V)%BSA was 
done, and the first order reaction was carried out for 30 minutes at a room 
temperature. Next, said labelled antibody solution 100mul was added, and the 
second order reaction was carried out at a room temperature for 30 minutes. 
After adding a substrate solution (an alt.phenylenediamine / hydrogen peroxide) 
after washing and reacting for 15 minutes at a room temperature, a reaction was 
suspended with 3N sulfuric acid solution, an absorbance was measured at 490 
nm, and a difference with an absorbance of a zero blank was calculated. 
[0044] Measure an absorbance by the operation same also about a reference 
solution of elastase as the above, calculate a difference with an absorbance of 
zero blank, and relation between each concentration of a reference solution and 
each absorption difference is plotted, and standard curve was created as shown 
in Fig. 2 by using a three-dimensional log - logit formula. Elastase concentration 
was calculated from the absorption difference of said dilution sample by this 
standard curve. 

[0045] To the red coloring particle (Japan Synthetic Rubber Co., Ltd.) of 
styrene methacrylic acid copolymerization latex with embodiment 3 particle 
diameter of 0.27 micrometer. Sensitization of the anti-elastase monoclonal 
antibody (Organon tecnica company) was carried out by the same method as 
said Embodiment 1, it floated by 0.6(WA/)% polyvinyl alcohol BSA-GSB, and the 
red latex sign anti-elastase antibody was obtained. 

[0046] A nitrocellulose membrane with the aperture of 8 micrometers (Sartorius 
K.K.) is cut in a size with a length 80mmx width of 60 mm, The IgG 2mg/ml 
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fraction solution of an anti-elastase polyclonal antibody (binding site company), 
The microprocessor control type micro injector which can eject an exact quantity 
of a reagent from a nozzle 1 mm in diameter is used, From the end (lower end) 
of the length direction of a nitrocellulose membrane to 37 mm. After having 
applied three to the place of 39 mm and 42 mm, having formed the primary 
detecting element in it so that a 1-mm-wide line might be drawn 60 mm 
crosswise, and making it dry at a room temperature for 1 hour, it was immersed 
in the 2(W/V)%BSA solution at the room temperature for 30 minutes, and the 
excessive binding site of the nitrocellulose membrane was blocked. After rinsing 
this nitrocellulose membrane enough with purified water, it dried at 30°C for 30 
minutes. 

[0047] Next, with the airbrush which attached the microprocessor control 
system for the solution which melted the saccharose of 60(WA/)% in purified 
water, it applied to one side of the side in which the primary detecting element of 
said nitrocellulose membrane was formed, completely, and the under coat was 
formed in it. 

[0048] With said airbrush, from the lower end of the nitrocellulose membrane in 
which said under coat was formed, open 7 mm and crosswise said red latex sign 
anti-elastase antibody by a width of 10 mm. It applied directly on said under coat 
with said airbrush, the coloring particle sign anti-elastase antibody content part 
was formed, and it dried at 30°C for 30 minutes. The range of 7 mm was made 
into the sample addition part from the lower end of this nitrocellulose membrane. 
[0049] This nitrocellulose membrane is cut in the length direction by a width of 
6 mm, It sticks on the base material (6x80 mm) made of an acrylic resin by a 
double faced adhesive tape, 6x10 mm (pole company) of water absorption pads 
for immuno chromatography were stuck above [ which was formed in said 
nitrocellulose membrane ] the primary detecting element (the deployment move 
direction downstream), the absorption part was formed, and the measuring 
reagent for immuno chromatography was prepared. 

[0050] If the sample addition part of an immuno chromatography measuring 
reagent is inserted and stood to the well of the microtiter tray of the assembled 
die containing the periodontal-pocket contents dilution sample extracted and 
diluted by the same method as said Embodiment 1 , As ingredients, such as 
granulocyte elastase in a dilution sample, sink in melting an undercoat with 
water, they begin to carry out deployment movement of the inside of the 
nitrocellulose membrane which is a chromatograph medium according to 
capillarity in the upper part. 
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[0051] If ingredients, such as elastase in a dilution sample, reach a coloring 
particle sign anti-elastase antibody content part, when elastase exists, while the 
anti-elastase antibody by which the sign was carried out by elastase and red 
latex carries out an antigen-antibody reaction and forms an antigen antibody 
complex, deployment movement is carried out further in the upper part. Since 
the anti-elastase antibody by which the sign was carried out by red latex is a 
monoclonal antibody, carry out an antigen-antibody reaction to elastase, and join 
together, but. The elastase combined with the anti-elastase monoclonal antibody 
carries out deployment movement of the inside of a chromatograph medium, 
without forming a big aggregate, since other anti-elastase monoclonal antibodies 
in the circumference cannot carry out a second order reaction. 
[0052] If an elastase antigen antibody complex arrives at a primary detecting 
element, to the anti-elastase polyclonal antibody solid-phase-ized by this 
primary detecting element. The antigen antibody complex of an elastase red 
latex sign anti-elastase antibody is caught one by one by the antigen-antibody 
reaction, and the first coloring band is revealed to the anti-elastase antibody 
solid phase-ized part of the upstream. If elastase does not exist in said 
periodontal-pocket contents dilution sample, an antigen-antibody reaction does 
not occur and a coloring band is not accepted. When elastase exists 
comparatively mostly, the first anti-elastase solid phase-ized part is saturated, 
the antigen antibody complex which was not able to be caught is caught by the 
second anti-elastase antibody solid phase-ized part, and the second coloring 
band is revealed. When elastase exists in large quantities, the second 
anti-elastase antibody solid phase-ized part is saturated, and the third coloring 
band is revealed. A red latex sign anti-elastase antibody finished shifting to the 
water absorption pad of the upper bed in about 15 minutes, and the band dyed 
the red of the primary detecting element by viewing was checked and judged. 
[0053] 

[Effect of the Invention] As stated above, in this invention, among the 
leucocytes in a periodontal-pocket extracted sample, hemolysis dilution is 
carried out, and the elastase of granulocyte origin is detected and measured with 
an immunological measuring reagent. 

Therefore, periodontal-pocket elastase can be measured with sufficient 
accuracy comparatively easily in a short time. 
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(57) [KM) 

W«)ilWft«I97*- tf*. W**»te-C*tiJ. Ill 



[ftSf»#<0ttB] 

7, $ — tf n m a m t # e & c t * 4$ « t t * s a * <r 
tux, BB**-*s«:r^--*T«*«*iaiE«0>B 

[B*«3] BB#*"* Srt#«««»/r»ifll»Js a 

Bo 

a>BB#*y hl7X^- t!H£KX. 
[B*3 5] ■lt»l?7j»- t£S!l£KBtf\ ftX7> 
**-*tt#B<Mt**«l,**H** 1 nHSKD&mTfi'r 

v si?**-- easHX. 

[B*« 6 ] «X9**-i£tt<**fMfc*a>fi**W" 

[B*B 7 ] HBMMI^;** — tf HCraUTHMCZ A 
**?*MBX*JSKX* B-f»XtfcB»owrti#T 

X. 

[B*«8i mL*KL?**-um&K*#. mmi 

B*fl5XI*W#Jl8lB*<DBB7lWr3' hX^XSi — tf 
BBKX. 

[HI** 1 0 I Sfa^tfBf&Tfc^iit 8 SEBOiS 

mm 1 1 1 JB*fcJ*x^;**— \*mmt&$itr<( 

<?U^ KX^S^iiaffiKXT'SfcB** 1 1BttO>6& 
[11*411 2] *PTh5f?7tt#CK»*;in« % tt 

* KX9**— KBSKX. 

[B*« 1 3 1 tt?*KftX?a*— tfSttt/TJftX^ 

»-i£ft#ff)^rti#TC«B*4l1 2E«05®Jl*r 

* HBSEltX. 

[B*b 1 4 ] ftttttcttx?a*-«a#B«<btt 

Btf** tfBJEKB. 
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a r gij0)jSlX9X5«--t£ : E^^P-^Ufi;#XttStX97 h 
t£*U^a— J-JUft#T»*B**1 3XB1 48B 

[ft«*>ttfflttMvn 
[000 1 ] 

BB»«c*B*BB**"* hl775»- UBSKKC# 

[0 0 0 2] 

[«*0)a«l ®»«»tt;£A(D7 5%«±Jfl p «»L.T 
[0 0 0 3] 20$, ^8 AT' 2 8#&*/f, 

ftUTBo«#U^#Ufc*tt**i, *<o*MM*BXfc: 

[00041 tik*«)«i*T*<ff3ht«p»a r M# 

B5fc*^TAB*fftffia>BHfc*y* fi^Jg^fefflS 

[0 0 0 5] fi^Jffl«J»*JllSJ^ttiJfflBtz®§ftf 
BJfli»oaBtcfcvj»*»«cDiljtt3»/rJII*U, Bilk* 

rt»±fij!rjRBCB«**i, Bta>±jaf*Bl*«*A"ia] 
*colt»BB*^^ hB»<^U, l*t>»* 
WBtfJBlJWrti*. 

[0006] ±iatt»««*av s<D^st:a:fi«^ 
[0007] &mm<»®m*%kiz&&mm®0&mte8i 

C**BB#*v h0»* OB*. BBB?*»-r*aj 
fi«"C**BB**-v hBB*B*-r**a, u>s^ 

[ 0 0 0 8] 

ft««tt3!rSBJB#»itja#«)*l«r/rut:< l>*OPJffl 
[ 0 0 0 9] 

BB)BrJ|LMCBnT««U:BHU, Htt^**cox^X 



[0010] wetmfcUTMMXSL fiiiaai^, & 

[0011] «KttttB*Jflli6ft*flBttlMK0«>a> 

ST, p H 7 - 9, 0, 15MNaCI 4**L % 0 . 
0 5 - 0 . 5 ( w / v ) %0B S A, 2>i£*f >&<DM& 

[0012] «Mnit(zaii-r«ajfli«^&UTtt. 

fttpJ$#4 5-6 5%, SxK^tf 0 - 5%, 

0-0 . 5%. *J$#3 - 1 0%, U>A3*« P 2 0-4 

ft® j§«^»«ea**ywr-r* c t# rthbt»*. 
[ooi3] ntt«ttMtt*ttime*it*u ass 

itaifc**^ «DJBaair?i*tiAai8u ft/^ii*^ 

Stt«»T«y, IHMRi^T.*— tfi*ttW*ti* + tt 

[0 0 141 Htt9l7X?- fcftt, »JM*»ttJflrffi 
<, l7^>, P7-^>, 7"P^^^U^>> 7<r 

#j»us*fcae>, a 1 - 7*7X^W>tt:£-, a 2 
- ^?P7P7U>^C0>f >t£*-C«MJ, #S&± 
OX77,^-ifStt^ r §fe»^ti^l^o^> SP-JU* 
tiTl^o RB, t!ISBStt»*«:^na#^A^»®^ 

[0 0 15] X, fii5ilfljBHcajBUTfirt9t5SSU:jRA 
U^IBtt**a)X57.$«--tf*a!ISRr«BC-«-*fc*U: 
I*. »ifil»JC«feU 
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7A7P7-< HT'^SU-X^rV^X^A^P 
7-f K, +T#~>, Uvf>> Z\-)\,Vt, ^TzyJimWt 

xJk ^U7r^vx^u>v;ubri — jnxfj^/r$ 

*o Slfll9]W»Sa:> 0.001-5(W/V) %»* 
L<»0 . 05-1 (W/V) %(D*MtlTfflU 

[0 0 16] jfBtt^ftatCOX^T.*— tf(*#**2 9 5 
10 007?, HH*+aff#<i«+T?(*a 1 -T/7 7^>-f> 
titf*-, a 2 -?^P^P7 l J>§0)-<>tW-k 
B3Ctt*LT3FSttflS**i*o 157,51- K-a 1 - 
77^>^>fc:b:^-a^#i:l77iSi- tf -a 2 - 

a 1 - 77^>«<>t:t:^-»^15 10 0 0 
X77£-if-a 1 - 777^>-f >fc£ 
5i-a^0^fi(* 8 0 5 0 0 fcfcfcOT, «*fc»X 
77 k S-i£*£«»5E*'*£«>fc:tt, «£**SW»0#* 
20 i«-SCl/Ti3<Cttfi*l/^o 

[0017] "tOfclb, ffllBWRJfc^Ca 1 - 77^5. 

w>fc£$-£5SjtaUT*3< t«fc^o a 1 - 77X5. 
rtiiKfc o . o 5 - 2 ( v / v ) %mtn?fttt&v* IE 

[0 0 18] |Rtt«S*o>X9X*— tf*3BS*«-ft¥« 
J;*^af U^o X77>£-H*Cj9-**SM*tt:, 

<7>;fr»TX77>£---K*«*lU *^ttfljiE(D»*3»* 

K x? hu*icftftUT»sti«*y^a— J-Jttt# 

^ 7 * - if m tt 0> » ffl JJS t "7 O A <D 5. X P - T ffl na 
*/W7'J K-T#5jS££ti*ftX^7*--- li^y* 

p--j-jum<**, -«jax»-sa«±ffl^^ttxffi 

[0 0 19] *ffi^»)HS^tUT», 81X77.42— tf 
St#*7^^^7.»^, &jIPP>Tt<tt^ VifsV-jU 

»«>a<«t?c3p»<tuT««-r*it?7.9-f k®*^ 

7.>-1f«**^J»<fcUfcB*ftft#fc»l6, ft*** 

^*%s, jtti*tt«g*§<oaia%s[^stx77^ 
so a, ft***^«fa, ttx&ttusft* tt»ft*«isft 
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3?<DBffl&ffi&Siit##*f5£3?, Sfc^B-f A77P7S 

[0 0 2 0] m%.#. ^ff^^ffiVtt-f^-f f* 
Iia7l*lMftUT3|j m«T, #£1/<I*0 . 
2-1 .Op m(!)77^^SfflU, 8*s3fitI9X 

lC<MJfitI9X5f — tffitttOTF cSJ#*Bfc£l/£F ( a 
b' ) 2Stfl£7v^^>StffifflT'S*. 19X51- t£ io 
**IWfc «I? X * — tf fit#S#9 =rW XSt58C t * 
79<fl<*±Tltt%t, I9X5t— t£fcfitX9X5« 

-*t«>a«sw*sj6u:*ya«awrwrt**i*fl!)T» 
Bac<Mjxaair*«ttKu 5Ug&t*4+ici9X5* 

— tfa>*rJS*WET*. 
[0 0 2 1 ] X, 9^y7X€ffl^&*fc : 3 L tt3S>£-s?l*, 
SM^tUT 1.6p m«7»*ly<»0 .05- 
0 . 5m mffl9f* 7X&TF*ffll\ MSBtHairo^a 
T?*ti9X$t— tffitttfc^jgtet-'&c.fctf-e'Sao SB 

tttfigB^T 1 * 7X&**££BlC,Mj2lE«*Tl\ zo 
HfiftiS^fs 1 7Xro*fc ; ?-&tCfc<fc*>;!f 5 0 0 - 9 5 
0 nm, »*U<»5 5 0 - 8 0 0 nmT«3>. 
[0 0 2 2] »*fejKaS3£fc<B0JfcOTI*. -*4 9U* 
49— M 9 6 7\£U<l*#9JMa> 5 l i JilhU-1'W7XJI,X 

t. 'UlsMrS'*— 1£, 7JU*',I7*X7 7'S« — K»<0 
Bft € 7s 5i — 1£ C U fc WSJ fiiI9 X 7- — t£ fit 
#*ffl^T\ -fV^E I ASfclCMJ, S!HEtt*4«t> 

0319X51- ti«lCli0!lUfc«£#*»#U 

l\ 7;i,?3U7*X77'5t— tfOt§-&(*4 - -KP7X 

- ;u y >k« sit t l. t tim w rstfes 
(cans**. 

[0 0 2 3] It, -CA77P , 7 SSIIStSSSB, 7P"? 
h^97lfl:, tWKAlff, &*S»fitX9X5»— »£ 

10 0 2 4] 7P-?S797jH*fcUTl*,. MfttllttK 
fi9l9X5i-t*-a 1 - 7*9 7 = >f>fc: 

x 5! — tf fit* t tr st m fitttfijfc « u * # s n n u t & m 

fcii)^CfiiX9X7-iifitfls*@ffl<fc?%;fr>StC.M < l*J 

;lp-xp<>79>. tsi±<b±^p>y>79;/#"fix# 

BfflMS8l?$%Ct/f6aSUU. X, fit 
I9X7-iffii#*97 i> >'7X3?<0fi&tt*tCl!ft»Xtt so 



<Lfi^Utii*Bffl^9T^XtUT, 7p?st" 
97*8#(C|KI&@5£OTfl^a*£l*, fit^fflffc^T 1 
v 7XOMra^»*«itf*?LScD5'9X7 7'-l'A-. Ml 
^tt^tftfffl^Sft, ^Dy'J^r-S' ?9X 

[0 0 2 5] KfP7N^97«#l*±#*l^-ro*?t 

KSM*-e*$bTfc<fc<, Kttgftiffi. # : ?Stillfitx9 

10 0 2 6] Mttflttaffg, 7P^K7"9 7J»#ro-« 
ffllCSftW, /5sU7?tt^«afitI9X5f— tffii#*#fflJ* 
JBtf**,, «t^S®fit<*tUTI*fitX9X5:— Bfit** 
f69f"^X, ft*** 'J #7- A, ^tHZja-f t<3t4 

O. »**&fit#rofe<OW&«7P?S797«<*CDli 
t05ffl*tW*t.O-CajU. 7P"7 h-y97j»#^efeO 

7 p t s7 9 7»#* HaX»ik«Wat>mT5ft6 U T 
J3<iltCJ;U > efecDita^SMfit^fc^-ee*. tfc 
?«f«fit#ffl <DfitX9X7 — tf fitttB^E 7 7 P— y-JUfit 
7)s'J7P-^l/fit#a>^-9'ti<Dfit#tfe<£fflRlSgT 
^77P-;HUfivft<7?»5#'X9X5t--tffc*4 

5t-tf/T#fiUTfci'P? S79 7&<*rtO>Jgfl8&II)# - 

w m t * v & tn m&m m #fc < * * . 

[0 0 2 7] &tt-?«aifitI9X$— t£fit#t*7P7S 
79 7J«#f*]*®ll8#I!)U#%«fc5, iai», *§, * 
S7gtt9J^«^inUT» 7P-?I>7"97«K*K:^«£ 

[0 0 2 8] /SIC, «iffiSp(±7P-7S^97jgfltt Ut 
- KP-tzJUP-XJ<>79>> SStt^b'J-'f P>*>79 
>^*fiE^f -SW-^Ctt, i|!l^«sKfitX9X5i-1ffit# 
**««)*HIWI*l«llT«fllC» fitX9X5i— tffit#» 
J£*X7jsy Sf*A\ K7P"7 S^97jS*ro«73|=]C 

1 - 2mm05*a-efitX9X5«— Kfit^jSJSS^U, IE 
lC»mmroMffl*fc^Ta»*&*iLTt,<fc^. fitX9 
X 5f — Hfit** H«-fk U >g1±8&#»tt?-ffll 
»fitX9X5«— tf*t#**»«>»rtC5feA^ TB S A, 
77-tM>t?<DgBSl7! 1 7P , y7UTa3e, 
KitUT»<. X, 7P-?S-?97JSW*fcUT£'9X7 
7'fn-*IU%i|^l:i*. fitI9X5f— tffit<*Stf^9 
9=-f7X*l^«lCi|!4-?«iaifiT;X9X5»-1ffit#*WSB<7> 
®BS«Sl73[S]T3(HMt:*»-r%A\ K7P7 S797J® 
flsfl)«l73|S]t: 1 - 2mmrofi - ?iffi' #»L/, ICSm 

BM&m OfitX9X5« — t£fit*»7jx y 7 P -^fit*, 

=e 7 7 p - ;u fit to <n \,\ -f ti t * u . 

[0 0 2 9] MIC, i»Jtt8BI»«Mftm«mT*2»I9X5f 



♦ 



[0 0 3 0] 

[fM! ] 0. 15MNaC! - 2 0 m M U >HJS«?K 
(pH8 ,5)C0 . 5(V/V) %©fcyS*JM£fttf 

o . o 1 ( v / v ) %a> x^Jiyy^-O 

[oo3i] zLonmftTv hrt^ftj^^a^^x^-r 

^KJfc&C 7 M I kU, 0 . 1 ( W / V ) % B S A - 
0 . 15MN8CI - 0.1 M^'Jv> - N a OH ( p 
H 8 . 5 ) ( Rjfcffl^'JS'VBflKS ) £ 1 0 Op I iD*. 
T*y-C«#U Jfc^TttX^**— K«M#9ff 20 
?;XK»*5 0p liflitT, KKJfc**lsHE«B 

[0 0 3 2] ^y^ttSaTMS"***^!*, WIB 

. jsffl^uv>si@«>S2 oop i \zmto< «#u 

ttX^^ifttttBf^T^^K?^ Om I ■ 
— HfiMMWW^* £*CBfls*tifcftI9**— ttft 
— ttBBCjSirTXB?*. StfcSft^-xy^KB* 

s&iq- attttt, BSaasBSBJitfe 6 0 nmC*U 

as u x i&yt&m * fts t *> • 

[0 0 3 3] * tfaBBfttHIBaBft*"? 
aSUT«*ft»*ffr*UT»«, R«BttBC«MJtir 

[0 0 3 4] nttftft*ttftfrtftf&a>«teB, W 
K#»iaS» 0) -sa * T •? 7>$tx^ 7> S - if ^ J 1 P - 

^ft^aaufc^xjuzaapu, ssT3o#-2fc 

iJ^O-^JUftfcfcBiDU 0#=/RJ&J6U 
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***6*«MUMt«lQ** SIT 1 5 2>nS£B2 
4 9 0 n mroB*B«aSt*. 

[0 0 3 5] «*«fl)aS*Ja±fcBI«<D»frTff-9T 

«BA**fMtu ttT»a«)?fy ^7,itaaco»^ 

[0 0 3 6] ^Ay^P7 KKSScO^tt, 1MB*: RIB 
C*PTh*97B*BlWBBB«it At4o 

aau ffii^ttfjRft^afe^x^ ^tt^BTBB** 

)fc»X9X*-«St#t L*JiT6M 
a a L T < * X^ 7, £ -if t 3*6^ * ? XSittMX v 

ci**u ttttwwwstx^T.*— tfSt#B*<b»tt/r 
«att*/r±*taa»au, *i, sjsb 

[oo37] KnaakaiBtH^fcftx^T.*— t£a#o 
7^*-M/r*^**i*, sa»Bfcfctpti"Fafflo 

B*WK*X9^*— B»*«)A>K*6BKBftU, X 
9X>- BIClfcfll/T 2**^B 3*Ol6rt> K/T 

[0 0 3 8] 
[H«60|J] HS£0« 1 

r&Bfltt^BO . 2p m^^iJXf U>7f^^7!&f 
Cfc\y5?ixX^7>$-i£ia# ( /T-f >f* -f >*th< K 
tt ) **aC*U(H«Sl*ttT*#U3t. 0 . 1%B 
SA«*t2 0 . 2 M^U5/> - N a C I ( p H 

7 . 2 ) ( ttTBSA - GSBtT*) C*»JBBU, 
SIX ^ 7, * - if SM*««^ * ? * » fc o 

[0039] 0 . 1 (W/V)%BSA-0 . 15MN 
aCI -0. 1M^Uv>-NaOH( pH8 . 5) 

( SiSffl^'J */ CO . 5 ( V / V ) %0>ty 
S^lfiigi^^O . 0 1 ( V / V ) %<OK7 r vJI/SUP<fJU 
Z>=EXOA^P*7-< j<€iQK.T#SR5S«ia»lT^o » 
*IS*5RX^7,5»-if ( *tt) £t5!B#3R& 

■C«IRUft:«l|l«#SRW«, SftaiWSfilSBBC^ti**! 

1 op i srou sj»ffl^ , Jv>ai«>s* 2 o op \m 

^7,S^«4 0p I Bin- «J*U, SJSUSS^ 1 



[H1] C^tI¥A««MU%:. 

10 0 4 0] IMS#»ia[*»Wa-?-f ^P*-f 

^o^iji/tz^n^rno . 3m i fcu, cntc^fflx^r 
[oo4i] hrt^%i#»ia^«iJBBa2fi 

«fcB«0»ftsT*6U *»SRK»0 6 6 0 nmCft 

X9**-i£«flE*ttttC*U*»fc. 20 

[0 0 4 2] MMM 2 

[o o 4 3i nt&mmmi a*Rtt»3M i wibx 

^7 k ^~if^y^P-^Jlft»«^^fcU)t 5 FJS^^^ 
P^-f ^-hU^O'JXJKCin^., 0 . 1 ( W / V ) % 30 
BSA«ttJPBS€1 OOp I U > 1ST 3 0 ^ 
H-i»SJ6 Lto 3»CWI3*«*i-»*ai 0 Op ! *4P 
A, 117 3 0»=2JtSJ6Lfc. ft»«£*J(»tt(* 
Jlh7HU>^75> / jMMMcJS ) €iB*.* 1ST 
15#Hfi*0*:«, 3 N**»*CTKJ6*#JkU 
4 9 0 n mCCTiRycS^^SU, -tf P?^>2 COURTS 

[0 0 4 4] iws- tta>**»u:-3^T*±ial:W 
«<D*freiR#K*WEU o^^V^oqa^SiioM 

to 

[0 0 4 5] HSfi0iJ 3 
JSS0 . 2 7m m(DXfU> - X&9*))Mik'&& g 7 s r 

01 1 t[^ao*ftT-S ! LX^7v^--tf i E>/^P--^U$ i L^ 

( ^-;i,^y>^^-^tt ) o . 6 ( w / v ) 60 
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[0 0 4 6] ?LS8p m<&XhPtzJl,P — 7,X>7 = 7> 
( tTJt K 1 J 1 Tvtt ) BOmmxde 0mm<7)*€ 

*t«Bru tt*y*p— /w 

>t"-<>^-9--< Stt ) <75 I g G!j#2m g / m I 

H1 mmO)yXJl,^6IEai^:*<7>KJR*S*tUT* 

ffl^T\ XhPtdl,P-7>*>:7^><DS£;frfa<0-iS 
( TS3 ) # 6 3 7 m m % 3 9mm, 4 2mmOtC5 

ffl1mm(/)iKI^ 6 0mmOH^|q]CjS<cfc^C3* 
**UTttttttf*JMU M"C1»imt»*ttfc«, 
2 ( W / V ) %B S A»ttCMT3 0#S9tU Zh 
P-ti^P-7v^>7^><7)^^<7)^SBtt«yP^^U 
to KXSP-bJUP-7.-X>y^>«Wai7KT-+»tf 

[0 0 4 71&IC, 60(W/V)%OW*P-W 

yA*»*Jf#»fcI7y95/U:*U, ffigBXSP-feJUP 

[0 0 4 8] *HB#ft9^* ^**»iiX77>£ 

— tttMMU MSEXTT'^v'CcMJ, ttlBTttUIItB 

ItTflTfrfilU: 1 0 mm (OUT. f5IBX7"7' : ?5'£«J; *J W 
IBT^WH<0±tiag^UT. «fett^SSSlaX^7, 

t£a<»**»«W*U, 3 0 9 CT3 0#$£«Lfc o 
KZKP"bJI/P-7X>y7>fl)T«^6 7 mm (DISS 

[0 0 4 9] KPiiJI/P~7, < X>y^>^ 6 mm 

8 0mm ) CWWftiBx-yizJiUttttU -<Ay*P 
"7 KSR*Av f< 6 x 1 0 mm ( JUtt ) UsBX 
SPt;iP-;**>:7^>CJB$Lfctett^(D±;$F ( it 
«»II»*|S!TaEfl) ) Ullil«LTiRiRaS*JB«U-f Ay^ 
P^ h^^lSKIR^^MU to 
[0 0 5 0] IJgBHS6« 1 fc H«rc#»7?Sl»- 

PSf S-hU-fCD^XJUC, ^fA-/*P7 s sushi* 

UfetfSU^&tJ^lCUT, 2P^ h^7«#T£ 

*zKPtAP-^>y9>rt**if«*i:*^T 

±^tzsna^fflus&^*o 

[0051] #niw*©i?7>-tt»»*»a r M 
* xt*hi <* titstx^7.^-if*t<*t it 



(7) 
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=y 7.5 -If ^ J O □ - ^Sxtt t & =/£&JfcT' £ V 
[0 0 5 2] I^X5r— ttttWft^^iJrttaWCSI 



12 

i )t«jRft*W-&#« r i»=a)a;x9^*--tta;#Bl«« 

[0 0 5 3] 

10 7J?<T^ sgK^a^+<oansi«oa^wtt**5Rox^7. 

[®2] *95MO)<fca>ltJfi««SUfcBlMBIT«*. 
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